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(54) System and method for selectively coupling hearing aids to electromagnetic signals 



-(57) Systems, devices and methods are provided 
for selectively coupling hearing aids to electromagnetic 
fields. One aspect relates to a hearing aid device. In var- 
ious embodiments, the hearing aid device (110,231, 
331 ,431 ,531 ,631 s 731 ,910) includes an induction signal 
receiver (241 ,641 ,741 ,932,1 032,1132,1232) for receiv- 
ing induction signals (236,336), a microphone system 
for receiving acoustic signals (237), a hearing aid receiv- 
er (238,638,738,936), and a signal processing circuit 
(239, 339,439,639,739). The signal processing circuit 



includes a proximity sensor for detecting an induction 
source (123,234). The signal processing circuit 
presents a first signal to the hearing aid receiver that is 
representative of the acoustic signals. When the induc- 
tion source is detected, the signal processing circuit 
presents a second signal to the hearing aid receiver that 
is representative of the induction signals and transmits 
a third signal (233,333,433,533) representative of the 
induction signals from the hearing aid device to a sec- 
ond hearing aid device (232,332,432,532,832). Other 
aspects are provided herein. 
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Description 

[0001] This application relates generally to hearing 
aid systems and, more particularly, to systems, devices 
and methods for selectively coupling hearing aids to 
electromagnetic signals. 

[0002] Some hearing aids provide adjustable opera- 
tional modes or characteristics that improve the per- 
formance of the hearing aid for a specific person or in a 
specific environment. Some of the operational charac- 
teristics are on/off, volume control, tone control, and se- 
lective signal input. One way to control these character- 
istics is by a manually engageable switch on the hearing 
aid. 

[0003] Some hearing aids include both a non-direc- 
tional microphone and a directional microphone in a sin- 
gle hearing aid. When a person is talking to someone in 
a crowded room the hearing aid can be switched to the 
directional microphone in an atlempi to direclionally fo- 
cus the reception of the hearing aid and prevent ampli- 
fication of unwanted sounds from the surrounding envi- 
ronment. Some hearing aids include a manually-actuat- 
ed switch. Actuation of these switches can be inconven- 
ient and difficult, especially for those with impaired finger 
dexterity. 

[0004] The volume for some hearing aids is adjusted 
using magnetically activated switches that are control- 
led by holding magnetic actuators adjacent to the hear- 
ing aids. Actuation of these switches can be inconven- 
ient because a person is required to have the magnetic 
actuator available to change the volume. 
[0005] With respect to telephone use, some hearing 
aids have an input which receives the electromagnetic 
voice signal directly from the voice coil of a telephone 
instead of receiving the acoustic signal emanating from 
the telephone speaker. Conventionally, a telephone 
handset provides an electromagnetic voice signal to on- 
ly one ear. Thus, only a single hearing aid of a two hear- 
ing aid system is in use with a telephone handset. More- 
over, the hearing aid that is not receiving the signal from 
the telephone handset continues to amplify signals from 
the surrounding environment that may interfere with the 
wearer's ability to hear the desired telephone signal. 
[0006] There is a need in the art to provide improved 
systems, devices and methods for providing improved 
systems and methods for selectively coupling hearing 
aids to electromagnetic fields such as that produced by 
telephone coils. 

[0007] The above mentioned problems are ad- 
dressed by the present subject matter and will be un- 
derstood by reading and studying the following specifi- 
cation. The present subject matter provides improved 
systems, devices and methods for selectively coupling 
hearing aids to electromagnetic signals. In various em- 
bodiments, the present subject matter provides im- 
proved coupling to electromagnetic signals from tele- 
phone receivers. 

[0008] According to a first aspect, the present inven- 



tion provides a hearing device for automatically receiv- 
ing induction signals from a voice coil of a telephone 
handset, comprising: a hearing aid receiver; a micro- 
phone system for receiving acoustic signals; means for 
s presenting a first signal representative of the acoustic 
signals to the hearing aid receiver; means for detecting 
the voice coil of the telephone handset; an induction sig- 
nal receiver for receiving the induction signals from the 
voice coil of the telephone handset; means for present- 
10 ing a second signal representative of the induction sig- 
nals to the hearing aid receiver when the voice coil is 
detected; and means for communicating a third signal 
representative of the induction signals to a second hear- 
ing aid device when the voice coil is detected. 
[0009] According to a second aspect, the present in- 
vention provides a hearing aid device for selectively 
coupling to induction signals produced by an induction 
source, comprising: an induction signal receiver for re- 
ceiving induction signals; a microphone system for re- 
ceiving acoustic signals; a hearing aid receiver; a signal 
processing circuit operably connected to the induction 
signal receiver, the microphone system, and the hearing 
aid receiver, the signal processing circuit including a 
proximity sensor for detecting the induction source, 
wherein the signal processing circuit is adapted to 
present a first signal that is representative of the acous- 
tic signals to the hearing aid receiver, and a second sig- 
nal to the hearing aid receiver that is representative of 
the induction signals when the induction source is de- 
tected, and a wireless transmitter to wirelessly transmit 
a third signal, representative of the induction signals for 
reception by a second hearing aid device when the in- 
duction source is detected. 

[0010] According to a third aspect, the present inven- 
tion provides a hearing aid device for selectively cou- 
pling to induction signals produced by an induction 
source, comprising: an induction signal receiver for re- 
ceiving the induction signals; a microphone system for 
receiving acoustic signals; a hearing aid receiver; a sig- 
nal processing circuit operably connected to the induc- 
tion signal receiver, the microphone system, and the 
hearing aid receiver, wherein the signal processing cir- 
cuit has an acoustic operational state to present a first 
signal to the hearing aid receiver that is representative 
of the acoustic signals, and an induction operational 
state to present a second signal to the hearing aid re- 
ceiver that is representative of the induction signals; and 
a wireless transmitter for wirelessly transmitting a third 
signal representative of the induction signals for recep- 
so tion by a second hearing aid device. 

[0011] According to a fourth aspect, the present in- 
vention provides a hearing aid device system for selec- 
tively coupling to induction signals produced by an in- 
duction source, comprising: a first hearing aid device, 
55 including: a first induction signal receiver for receiving 
induction signals; a first microphone system for receiv- 
ing acoustic signals; a first hearing aid receiver; and a 
first signal processing circuit operably connected to the 
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induction signal receiver, the first microphone system, 
and the first hearing aid receiver, the first signal process- 
ing circuit including a first proximity sensor for detecting 
the induction source, wherein the first signal processing 
circuit is adapted to transmit a transmitted signal repre- 
sentative of the induction signals from the first hearing 
aid device when the induction source is detected; and 
a second hearing aid device including: a second micro- 
phone system for receiving acoustic signals; a second 
hearing aid receiver; and a second signal processing cir- 
cuit operably connected to the second microphone sys- 
tem and the second hearing aid receiver wherein the 
second signal processing circuit is adapted to receive 
the transmitted signal, wherein the first hearing aid de- 
vice and the second hearing aid device are adapted to 
selectively couple with the induction signals produced 
by the Induction source and diotically present a hearing 
aid signal representative of the induction signals to the 
first hearing aid receiver and the second hearing aid re- 
ceiver. 

[0012] According to a fifth aspect, the present inven- 
tion provides a method for receiving induction signals 
produced by an induction source in a first hearing aid 
device for use in assisting hearing in a first ear and in a 
second hearing aid device for use in assisting hearing 
in a second ear, comprising: converting acoustic signals 
into a first signal representative of the acoustic signals, 
and presenting the first signal to a first hearing aid re- 
ceiver in a first hearing aid device; and upon detecting 
the induction field source, converting the induction sig- 
nals from the induction source into a second signal rep- 
resentative of the induction signals, presenting the sec- 
ond signal to the first hearing aid receiver in the first 
hearing aid device, and transmitting a third signal rep- 
resentative of the induction signals to the second hear- 
ing aid device. 

[0013] In various embodiments, the hearing aid de- 
vice includes an induction signal receiver for receiving 
induction signals, a microphone system for receiving 
acoustic signals, a hearing aid receiver, and a signal 
processing circuit operably connected to the induction 
signal receiver, the microphone system, and the hearing 
aid receiver. The signal processing circuit may include 
a proximity sensor, such as a magnetic sensor, for de- 
tecting an induction source, such as telephone voice 
coil, for example. The signal processing circuit presents 
a first signal to the hearing aid receiver that is represent- 
ative of the acoustic signals. When the induction source 
is detected, the signal processing circuit presents a sec- 
ond signal to the hearing aid receiver that is represent- 
ative of the induction signals and transmits a third signal 
representative of the inductions signals from the hearing 
aid device to a second hearing aid device. 
[0014] In various embodiments, the hearing aid de- 
vice includes an induction signal receiver for receiving 
induction signals, a microphone system for receiving 
acoustic signal, a hearing aid receiver, and a signal 
processing circuit operably connected to the induction 



signal receiver, the microphone system, and the hearing 
aid receiver. The signal processing circuit has an acous- 
tic operational state to present a first signal to the hear- 
ing aid receiver that is representative of the acoustic sig- 
5 nals, and an induction operational state to present a sec- 
ond signal to the hearing aid receiver that is represent- 
ative of the induction signals. In the induction operation- 
al state, the signal processing circuit transmits a third 
signal representative of the induction signals from the 
10 hearing aid device to a second hearing aid device. 
[0015] In a preferred embodiment, a hearing device 
for automatically receiving induction signals produced 
by an induction source is provided, comprising: a hear- 
ing aid receiver; a microphone system for receiving 
is acoustic signals; means forpresenting a first signal rep- 
resentative of the acoustic signals to the hearing aid re- 
ceiver; means for detecting the induction source; an in- 
duction signal receiver for receiving induction signals; 
means for presenting a second signal representative of 
20 the induction signals to the hearing air receiver when 
the induction source is detected; and means for com- 
municating a third signal representative of the induction 
signals to a second hearing aid device when the induc- 
tion source is detected. 
25 [0016] In a preferred embodiment, the hearing aid de- 
vice forms a first hearing aid device in a system that also 
includes a second hearing aid device. The second hear- 
ing aid device includes a microphone system for receiv- 
ing acoustic signals, a hearing aid receiver, and a signal 
30 processing circuit operably connected to the micro- 
phone system and the hearing aid receiver. The signal 
processing circuit of the second hearing aid device has 
an acoustic operational state to present a fourth signal 
to the hearing aid receiver that is representative of the 
35 acoustic signals, and an induction operational state to 
receive the transmitted third signal from the first hearing 
aid device representative of the induction signals. In the 
induction operational state, the signal processing circuit 
of the second hearing aid device presents a fifth signal 
40 to the hearing aid receiver that is representative of the 
induction signals. 

[0017] A preferred embodiment relates to a method 
for selectively coupling a hearing aid system to induction 
signals produced by an induction source, such as a tel- 

45 ephone voice coil, for example. In various 
embodiments , a first signal representative of acoustic 
signals is presented to a first hearing aid receiver in a 
first hearing aid device to assist with hearing in a first 
ear. An induction field source is detected. Upon the de- 

50 tection of the induction field source, a second signal rep- 
resentative of induction signals from the induction field 
source is presented to the first hearing aid receiver to 
assist hearing in the first ear, and a third signal repre- 
sentative of the induction signals is transmitted to a sec- 

55 ond hearing aid device to assist hearing in a second ear. 
[0018] In a preferred embodiment, the-second signal 
and the third signal are used to -diotically present acous- 
tic representative of the induction signals to a wearer. 
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[0019] These and other aspects, embodiments, ad- 
vantages, and features will become apparent from the 
following description and the referenced drawings. 
[0020] Preferred embodiments of the present inven- 
tion will now be described by way of example only and 
with reference to the accompanying drawings, in which: 

Figure 1 illustrates a hearing aid device, according 
to various embodiments of the present subject mat- 
ter, adjacent to a magnetic field source. 
Figure 2 illustrates a hearing aid system according 
to a wireless embodiment of the present subject 
matter. 

Figure 3 illustrates a hearing aid system according 
to various embodiments of the present subject mat- 
ter. 

Figure 4 illustrates a hearing aid system according 
to a wireless embodiment of the present subject 
matter. 

Figure 5 illustrates a hearing aid system according 
to various embodiments of the present subject mat- 
ter. 

Figure 6 illustrates a first hearing aid device such 
as that shown in the system of Figure 2 according 
to various embodiments of the present subject mat- 
ter. 

Figure 7 illustrates a first hearing aid device such 
as that shown in the system of Figure 2 according 
to various embodiments of the present subject mat- 
ter. 

Figure 8 illustrates a second hearing aid device 
such as that shown in the system of Figure 2 ac- 
cording to various embodiments of the present sub- 
ject matter. 

Figure 9 is a schematic view of a hearing aid device 
according to various embodiments of the present 
subject matter. 

Figure 1 0 shows a diagram of the switching circuit 
of Figure 9 according to various embodiments of the 
present subject matter. 

Figure 11 shows a diagram of the switching circuit 
of Figure 9 according to various embodiments of the 
present subject matter. 

Figure 1 2 shows a diagram of the switching circuit 
of Figure 9 according to various embodiments of the 
present subject matter. 

Figure 13 is a schematic view of a hearing aid ac- 
cording to various embodiments of the present sub- 
ject matter. 

Figure 14 is a schematic view of a hearing aid sys- 
tem according to various embodiments of the 
present subject matter. 

Figure 15 is a schematic view of a hearing aid sys- 
tem according to various embodiments of the 
present subject matter. 

Figure 16 is a schematic view of a hearing aid sys- 
tem according to various embodiments of the 
present subject matter. 



[0021] The following detailed description of the 
present subject matter refers to the accompanying 
drawings which show, by way of illustration, specific as- 
pects and embodiments in which the present subject 

5 matter may be practiced. In the drawings, like numerals 
describe substantially similar components throughout 
the several views. These embodiments are described in 
sufficient detail to enable those skilled in the art to prac- 
tice the present subject matter. Other embodiments may 

io be utilized and structural, logical, and electrical changes 
may be made without departing from the scope of the 
present subject matter. The following detailed descrip- 
tion is, therefore, not to betaken in a limiting sense, and 
the scope of the present subject matter is defined only 

15 by the appended claims, along with the full scope of 
equivalents to which such claims are entitled. 
[0022] Figure 1 illustrates a hearing aid device, ac- 
cording to various embodiments of the present subject 
matter, adjacent to a magnetic field source. The illustrat- 

20 ed hearing aid device is an in-the-ear hearing aid 110 
that is positioned completely in the ear canal 112. The 
present subject matter is not so limited, however. A tel- 
ephone handset 114 is positioned adjacent the ear 116 
and, more particularly, the speaker 118 of the handset 

25 js adjacent the pinna 119 of ear 116. Speaker 118 in- 
cludes an electromagnetic transducer 121 which in- 
cludes a permanent magnet 122 and a voice coil 123 
fixed to a speaker cone (not shown). Briefly, the voice 
coil 123 receives the time-varying component of the 

30 electrical voice signal and moves relative to the station- 
ary magnet 122. The speaker cone moves with coil 123 
and creates an acoustic pressure wave ("acoustic sig- 
nal"). It has been found that when a person wearing a 
hearing aid uses a telephone it is more efficient for the 

35 hearing aid 1 1 0 to pick up the voice signal from the mag- 
netic field gradient produced by the voice coil 123 and 
not the acoustic signal produced by the speaker cone. 
Advantages associated with receiving the voice signal 
directly from the telecoil include blocking out environ- 

40 mental noise and eliminating acousticfeedbackfrom the 
receiver. 

[0023] Figure 2 illustrates a hearing aid system ac- 
cording to a wireless embodiment of the present subject 
matter. The hearing aid system 230 includes a first hear- 

45 ing aid device 231 and a second hearing aid device 232. 
A wearer is capable of wearing the first hearing aid de- 
vice 231 to aid hearing in a first ear, and the second 
hearing aid device 232 to aid hearing in a second ear. 
In the illustrated embodiment, the first hearing aid de- 

50 vice 231 is adapted to wirelessly transmit a signal (as 
illustrated via 233) and the second hearing aid device 
232 is adapted to wirelessly receive the signal. Accord- 
ing to various embodiments, the wireless communica- 
tion used in the present subject matter includes radio 

55 frequency (RF) communication, infrared communica- 
tion, ultrasonic communication, and inductive commu- 
nication. However, one of ordinary skill in the art will un- 
derstand that the present subject matter is capable of 
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using other wireless communication technology, wheth- 
er now known or hereafter developed. Thus, the present 
subject matter is not so limited to a particular wireless 
communication technology. 

[0024] The environment of the illustrated system 230 
Includes an induction source 234 and an acoustic 
source 235. One example of an induction source is a 
telephone voice coil such as that found in the telephone 
handset. Other examples of induction sources include, 
but are not limited to, inductive loop assistive listening 
systems such as a loop of wire around a room or around 
a wearer's neck The induction source 234 provides an 
induction signal 236 and a magnetic field gradient. The 
acoustic source 235 provides an acoustic signal 237. 
[0025] In the illustrated embodiment, the first hearing 
aid device 231 includes a hearing aid receiver 238 (or 
speaker), a signal processing circuit 239, an micro- 
phone system 240, and induction signal receiver 241. 
According to various embodiments, the signal process- 
ing circuit 239 includes a proximity sensor such as a 
magnetic field sensor 242. The microphone system 240 
is capable of detecting the acoustic signal 237 and pro- 
viding a representative signal to the signal processing 
circuit 239. The induction signal receiver 241 is capable 
of detecting the induction signal 236 and providing a rep- 
resentative signal to the signal processing circuit 239. 
The sensor 242 detects when the first hearing aid is 
proximate to or within range of the induction source. In 
one embodiment, a magnetic field sensor 242 detects 
a magnetic field gradient 243 such as that produced by 
a permanent magnet 122 in a telephone handset, as il- 
lustrated in Figure 1 . 

[0026] In various embodiments, sensor 242 includes 
a reed switch. In various embodiments, sensor 242 in- 
cludes a solid state switch. In various embodiments, sol- 
id state switch 242 includes a MAGFET. In various em- 
bodiments, the solid state switch 242 is a giant magneto 
resistive switch. In various embodiments, the solid state 
switch 242 is an anisotropic resistive switch. In various 
embodiments, the solid state switch 242 is a spin de- 
pendent tunneling switch. In various embodiments, the 
solid state switch 242 is a Hall Effect switch. 
[0027] The signal processing circuit 239 provides var- 
ious signal processing functions which, according to 
various embodiments, Include noise reduction, amplifi- 
cation, frequency response, and/or tone control. In var- 
ious embodiments, the signal processing circuit 239 in- 
cludes an acoustic mode 244, an induction mode 245 
and a transmitter (induction/TX) mode 246. These 
modes can be viewed as operational states. In various 
embodiments, the acoustic mode 244 is the default 
mode for the signal processing circuit 239. In the acous- 
tic mode 244, the signal processing circuit 239 receives 
a signal from the microphone system 240 and presents 
a representative signal to the hearing aid receiver 238 
to transmit acoustic signals into a wearer's ear. In the 
induction mode 245, the signal processing circuit 239 
receives a signal from the induction signal receiver 241 



and presents a representative signal to the hearing aid 
receiver 238 to transmit acoustic signals into a wearer's 
ear. In the induction/TX mode 246, the signal processing 
circuit 239 receives a signal from the induction signal 

5 receiver 241 and presents a representative signal to a 
wireless transmitter 247 to wirelessly transmit a repre- 
sentative signal to the second hearing aid device 232. 
In various embodiments, the induction mode 245 and 
the induction/TX mode 246 function together as a single 

io operational state. As is explained in more detail below, 
the second hearing aid device receives the wirelessly 
transmitted signal such that a signal representative of 
the induction signal 236 is diotically presented to the 
wearer using the first and second hearing aid devices 

15 231 and 232. 

[0028] According to various embodiments, the mag- 
netic field sensor 242 automatically switches the signal 
processing circuit 239 among the available modes of op- 
eration. In various embodiments, the magnetic field sen- 

20 sor 242 automatically switches the signal processing cir- 
cuit 239 from an acoustic mode 244 to both the induction 
mode 245 and the induction/TX mode 239. In these em- 
bodiments, the induction mode 245 and the induction/ 
TX mode 239 function together as a single mode which 

25 functions mutually exclusively with respect to the acous- 
tic mode 244. 

[0029] In the illustrated embodiment, the second 
hearing aid device 232 includes a hearing aid receiver 
248 (or speaker), a signal processing circuit 249, a mi- 

30 crophone system 250, and a wireless receiver 251 . The 
microphone system 250 is capable of detecting the 
acoustic signal 237 and providing a representative sig- 
nal to the signal processing circuit ^249. 
[0030] The signal processing circuit 249 provides var- 

35 jous signal processing functions which, according to 
various embodiments, include noise reduction, amplifi- 
cation, frequency response shaping, and/or compres- 
sion. In various embodiments, the signal processing cir- 
cuit 249 includes an acoustic mode 252, and a receiver 

40 (induction/RX) mode253. In various embodiments, the 
acoustic mode 252 is the default mode for the signal 
processing circuit 249. In the acoustic mode 252, the 
signal processing circuit 249 receives a signal from the 
microphone system 250 and presents a representative 

45 signal to the hearing aid receiver 248 to transmit acous- 
tic signals into a wearer's ear. In the induction/RX mode 
253, the signal processing circuit 249 receives wireless- 
ly transmitted signal 233 from the first hearing aid device 
231 via the wireless receiver 251 and presents a repre- 

50 sentative signal to the hearing aid receiver 248. Thus, 
the illustrated system 230 diotically presents a signal 
representative of the induction signal 236 to the wearer 
using the first and second hearing aid devices 231 and 
232. 

55 [0031] According to various embodiments, the signal 
processing circuit 249 automatically switches among 
the available modes of operation. In various embodi- 
ments, the signal processing circuit 249 automatically 
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switches from the acoustic mode 252 to both the indue- 
tion/RX mode 253 when signal 233 is present. In these 
embodiments, the induction/RX mode 253 function and 
acoustic mode 252 are mutualiy exclusive. 
[0032] In various embodiments, the wireless transmit- 
ter 247 includes an RF transmitter and the wireless re- 
ceiver 251 includes an RF receiver. In various embodi- 
ments, the wireless transmitter 247 includes a tuned cir- 
cuit to transmit an inductively transmitted signal, and the 
wireless receiver 251 includes an amplitude modulated 
receiver to receive the inductively transmitted signal. 
[0033] Figure 3 illustrates a hearing aid system ac- 
cording to various embodiments of the present subject 
matter. The hearing aid system 330 of Figure 3 is gen- 
erally similar to the hearing aid system 230 of Figure 2. 
In the illustrated hearing aid system 330, when the sig- 
nal processing circuit 339 in the first hearing aid device 

331 is operating in the induction/TX mode 246, the cir- 
cuit 339 transmits a signal 333 representative of the in- 
duction signals 336 to the second hearing aid device 

332 via wired media, in various embodiments, the wire 
media includes, but is not limited to, conductive media 
in neckless, glasses, and devices that extend a conduc- 
tive media between the first and second hearing aids. 
In the illustrated hearing aid system 330, when the sig- 
nal processing circuit 349 in the second hearing aid de- 
vice 332 is operating in the induction/RX mode 353, the 
circuit 349 receives the signal 333 representative of the 
induction signals 336 from the first hearing aid device 
331. 

[0034] Figure 4 illustrates a hearing aid system ac- 
cording to a wireless embodiment of the present subject 
matter. The hearing aid system 430 of Figure 4 is gen- 
erally similar to the hearing aid system 230 of Figure 2 
and the hearing aid system 330 of Figure 3. In the illus- 
trated hearing aid system 430, the first hearing aid de- 
vice 431 includes a wireless transceiver 454 and the 
second hearing aid device 432 includes a wireless 
transceiver 455, a magnetic field sensor 456, an induc- 
tion signal receiver 457 and the microphone system 
450. Additionally, both the signal processing circuit 439 
and the signal processing circuit 449 include an induc- 
tion/TX mode 446 and an induction/RX mode 453. Thus, 
according to various embodiments, for example, both 
the first and second hearing aid devices 431 and 432 
are capable of detecting the presence of a telephone 
receiver, receiving an induction signal from the tele- 
phone receiver, and presenting a signal representative 
of the induction signal to the hearing aid receiver. Addi- 
tionally, both of the first and second hearing aid devices 
431 and 432 are capable of wirelessly transmitting a sig- 
nal representative of the induction signal to and wire- 
lessly receiving a signal 433 representative of the induc- 
tion signal from the other hearing aid device. 
[0035] Figure 5 illustrates a hearing aid system ac- 
cording to various embodiments of the present subject 
matter. The hearing aid system 530 of Figure 5 is gen- 
erally similar to the hearing aid system 430 of Figure 4. 



In the illustrated hearing aid system 530, both of the first 
and second hearing aid devices 531 and 532 are capa- 
ble of wirelessly transmitting a signal representative of 
the induction signal to and wirelessly receiving a signal 
5 533 representative of the induction signal from the other 
hearing aid device via wired media. In various embodi- 
ments, the wire media includes, but is not limited to, con- 
ductive media in neckless, glasses, and devices that ex- 
tend a conductive media between the first and second 
hearing aids. 

[0036] Figure 6 illustrates a first hearing aid device 
such as that shown in the system of Figure 2 according 
to various embodiments of the present subject matter. 
The figure illustrates power and communication for var- 
ious embodiments of the first hearing aid device 631 . A 
first reference voltage (such as that provided by a power 
source 658) and a second reference voltage (such as 
that provided by ground) provides powerto the induction 
signal receiver 641 , microphone system 640, wireless 
transmitter 647, signal processing circuit 639 and hear- 
ing aid receiver 636. In various embodiments, power is 
also provided to the sensor 642. In various embodi- 
ments, the sensor 642 includes a reed switch or MEMS 
device capable of being actuated by a magnetic field. 
[0037] In the illustrated device 631 , the sensor 642 
provides a ground path, and thus selectively provides 
power, either to the microphone system 640 or to both 
the induction signal receiver 641 and the wireless trans- 
mitter 647. One of ordinary skill in the art will understand, 
upon reading and comprehending this disclosure, that 
various embodiments provide the sensor between the 
power rail and the components 641 , 640 and 647 so as 
to selectively connect and disconnect powerto the com- 
ponents {i.e. to selectively actuate and deactivate the 
components). 

[0038] In various embodiments, the magnetic field 
sensor 642 defaults to provide powerto the microphone 
system and does not provide powerto the induction sig- 
nal receiver 641 and the wireless transmitter 647. Thus, 
the signal processing circuit 639 receives a signal from 
the microphone system, and provides a representative 
signal to the hearing aid receiver 638. According to var- 
ious embodiments, when the sensor 642 detects a mag- 
netic field gradient from a telephone receiver, the sensor 
642 provides powerto the induction signal receiver 641 
and the wireless transmitter 647, and does not provide 
power to the microphone system 640. Thus, the signal 
processing circuit 639 receives a signal from the induc- 
tion signal receiver 641 , provides a representative sig- 
nal to the hearing aid receiver 638, and wirelessly trans- 
mits a representative signal using wireless transmitter 
647. 

[0039] Figure 7 illustrates a first hearing aid device 
such as that shown in the system of Figure 2 according 
to various embodiments of the present subject matter. 
The hearing aid device 731 of Figure 7 is generally sim- 
ilar to the hearing aid device 631 of Figure 6. In the il- 
lustrated hearing aid system 730, the wireless transmit- 
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ter 747 transmits a signal representative of a signal re- 
ceived directly from the induction signal receiver rather 
than from the signal processing circuit 739. Thus, the 
signal processing circuit 739 does not have a separate 
induction mode and induction/TX mode. Rather, thesig- s 
nal processing circuit 739 either operates in an acoustic 
mode or in an induction-induction/TX mode. 
[0040] Figure 8 illustrates a second hearing aid device 
such as that shown in the system of Figure 2 according 
to various embodiments of the present subject matter. 10 
The figure illustrates power and communication for var- 
ious embodiments of the second aid device 832. A first 
reference voltage (such as that provided by a power 
source 659) and a second reference voltage (such as 
that provided by ground) provides power to the micro- 15 
phone system 850, wireless receiver 851, signal 
processing circuit 849 and hearing aid receiver 848. 
[0041] In the illustrated device 832, a switch 860 in 
the signal processing circuit 849 provides a ground palh, 
and thus selectively provides power, either to the micro- 20 
phone system 850 or to the wireless receiver 851 . One 
of ordinary skill in the art will understand, upon reading 
and comprehending this disclosure, that various em- 
bodiments provide the sensor between the power rail 
and the components 850 and 851 so as to selectively 25 
connect and disconnect power to the components. In 
various embodiments, a wireless communication detec- 
tor 861 detects a wireless communication from the first 
hearing aid device (not shown) and provides a control 
signal to the switch 860. In various embodiments, the 30 
wireless communication detector 861 forms part of the 
wireless receiver 851 . In these embodiments, the detec- 
tor 861 remains active regardless of whether power is 
generally provided to the receiver 851 . 
[0042] Figure 9 is a schematic view of a hearing aid 35 
device according to various embodiments of the present 
subject matter. The illustrated hearing aid 910 has two 
inputs, a microphone 931 and an induction coil pickup 
932. The microphone 931 receives acoustic signals, 
converts them into electrical signals and transmits same 40 
to a signal processing circuit 934. The signal processing 
circuit 934 provides various signal processing functions 
which can include noise reduction, amplification, fre- 
quency response shaping, and compression. The signal 
processing circuit 934 outputs an electrical signal to an 45 
output speaker 936 which transmits acoustic into the 
wearer's ear. The induction coil pickup 932 is an elec- 
tromagnetic transducer, which senses the magnetic 
field gradient produced by movement of the telephone 
voice coil 923 and in turn produces a corresponding 50 
electrical signal which is transmitted to the signal 
processing circuit 934. Accordingly, use of the induction 
coil pickup 932 avoids two of the signal conversions nor- 
mally necessary when a conventional hearing aid is 
used with a telephone. These conversions involve the 55 
conversion by the telephone handset from a telephone 
signal to an acoustic signal, and the conversion by the 
hearing aid microphone 931 from the acoustic signal to 
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an electrical signal. It is believed that the elimination of 
these signal conversions improves the sound quality 
that a user will hear from the hearing aid. Advantages 
associated with receiving the voce signal directly from 
the telecoil include blocking out environmental noise 
and eliminating acoustic feedback from the receiver. 
[0043] A switching circuit 940 is provided to switch the 
hearing aid input from the microphone 931 , the default 
state, to the inductioncoil pickup 932, the magnetic field 
sensing state. It is desired to automatically switch the 
states of the hearing aid 910 when the telephone hand- 
set 914 is adjacent the hearing aid wearer's ear. There- 
by, the need for the wearer to manually switch the input 
state of the hearing aid when answering a telephone call 
and after the call ends. Finding and changing the state 
of the switch on a miniaturized hearing aid can be diffi- 
cult especially when the wearer Is under the time con- 
straints of a ringing telephone or if the hearing aid is an 
in the ear type hearing aid. Additionally, older people 
tend to lose dexterity, and have great difficulty in feeling 
the small switch. 

[0044] Figure 1 0 shows a diagram of the switching cir- 
cuit of Figure 9 according to various embodiments of the 
present subject matter. The switching circuit 1040 in- 
cludes a microphone-activating first switch 1051, here 
shown as a transistor that has its collector connected to 
the microphone ground, base connected to a hearing 
aid voltage source through a resistor 1058, and emitter 
connected to ground. Thus, the default state of hearing 
aid 1010 is switch 1051 being on and the microphone 
circuit being complete. A second switch 1052 is also 
shown as a transistor that has its collector connected to 
the hearing aid voltage source through a resistor 59, 
base connected to the hearing aid voltage source 
through resistor 1058, and emitter connected to ground. 
A voice coil activating third switch 1 053 is also shown 
as a transistor that has its collector connected to the 
voice pick up ground, base connected to the collector of 
switch 1052 and through resistor 1059 to the hearing 
aid voltage source, and emitter connected to ground. A 
magnetically-activated fourth switch 1055 has one con- 
tact connected to the base of first switch 1051 and 
through resistor 1 058 to the hearing aid voltage source, 
and the other contact is connected to ground. Contacts 
of switch 1055 are normally open. 
[0045] In this default, open state of switch 1055, 
switches 1051 and 1052 are conducting. Therefore, 
switch 1051 completes the circuit connecting micro- 
phone 1 031 to the signal processing circuit 1 034. Switch 

1052 connects resistor 1059 to ground and draws the 
voltage away from the base of switch 1 053 so that switch 

1053 is open and not conducting. Accordingly, the hear- 
ing aid is operating with microphone 1 031 active and the 
induction coil pickup 1 032 inactive. The hearing aid in- 
puts 1031 , 1032 are thus mutually exclusive. 

[0046] Switch 1055 is closed in the presence of a 
magnetic field, particularly in the presence of the mag- 
netic field produced by telephone handset magnet 1022. 
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In one embodiment of the present subject matter, switch 
1 055 is a reed switch, for example a microminiature reed 
switch, type HSR-003 manufactured by Hermetic 
Switch, Inc. of Chickasha, OK. Another example of a mi- 
cro reed switch is MMS-BV50273 manufactured by 
Meder Electronics of Mashpea, MA. In a further embod- 
iment of the present subject matter, the switch 1055 is 
a solid state, wirelessly operable switch. In various em- 
bodiments, wirelessly refers to a magnetic signal. Vari- 
ous embodiments of a magnetic signal operable switch 
is a MAGFET. The MAGFET is nonconducting in a mag- 
netic field that is not strong enough to turn on the device 
and is conducting in a magnetic field of sufficient 
strength to turn on the MAGFET. In a further embodi- 
ment, switch 1 055 is a micro-electro-mechanical system 
(MEMS) switch. In a further embodiment, the switch 
1 055 is a magneto resistive device that has a large re- 
sistance in the absence of a magnetic field and has a 
very small resistance in the presence of a magnetic field. 
When the telephone handset magnet 1022 is close 
enough to the hearing aid wearer's ear, the magnetic 
field produced by magnet 1022 changes the state of 
switch (e.g., closes) switch 1055. Consequently, the 
base of switch 1051 and the base of switch 1052 are 
now grounded. Switches 1051 and 1052 stop conduct- 
ing and microphone ground is no longer grounded. That 
is, the microphone circuit is open. Now switch 1052 no 
longer draws the current away from the base of switch 
1 053 and same is energized by the hearing aid voltage 
source through resistor 1059. Switch 1053 is now con- 
ducting. Switch 1053 connects the voice pickup coil 
ground to ground and completes the circuit including the 
induction coil pickup 1032 and signal processing circuit 
1034. Accordingly, the switching circuit 1040 activates 
either the microphone (default) input 1 031 or the voice 
coil (magnetic field selected) input 1 032 but not both in- 
puts simultaneously. 

[0047] In operation, switch 1 055 automatically closes 
and conducts when it is in the presence of the magnetic 
field produced by telephone handset magnet 1 022. This 
eliminates the need for the hearing aid wearer to find 
the switch, manually change switch state, and then an- 
swerthetelephone. The wearer can conveniently, mere- 
ly pickup the telephone handset and place it by his\her 
ear whereby hearing aid 1 0 automatically switches from 
receiving microphone (acoustic) input to receiving pick- 
up coil (electromagnetic) input. That is, a static electro- 
magnetic field causes the hearing aid to switch from an 
acoustic input to a time-varying electro-magnetic field 
input. Additionally, hearing aid 1010 automatically 
switches back to microphone input after the telephone 
handset 1014 is removed from the ear. This is not only 
advantageous when the telephone conversation is com- 
plete but also when the wearer needs to talk with some- 
one present (microphone input) and then return to talk 
with the person on the phone (voice coil input). 
[0048] While the disclosed embodiment references 
an in-the-ear hearing aid, it will be recognized that the 



inventive features of the present subject matter are 
adaptable to other styles of hearing assistance devices, 
including over-the-ear, behind-the-ear, eye glass 
mount, implants, body worn aids, noise protection ear- 

5 phones, headphones, etc. Due to the miniaturization of 
hearing aids, the present subject matter is advanta- 
geous to many miniaturized hearing aids. Hearing aids 
as used herein refer to any device that aids a person's 
hearings, for example, devices that amplify sound, de- 

10 vices that attenuate sound, and devices that deliver 
sound to a specific person such as headsets for portable 
music players or radios. 

[0049] NPN transistors are generally illustrated as 
switches in Figure 10. One of ordinary skill in the art will 

is understand, upon reading and comprehending this dis- 
closure, that the present subject matter is capable of be- 
ing implemented using, among other devices, bipolar 
transistors, FET transistors, N - type transistors, P -type 
transistors and a variety of magnetically-actuated devic- 

20 es and other devices. 

[0050] Figure 1 1 shows a diagram of the switching cir- 
cuit of Figure 9 according to various embodiments of the 
present subject matter. In the illustrated embodiment, 
the magnetic field sensor 1140 selectively provides 

25 power to either the microphone 1131 or to the induction 
signal receiver (e.g. voice coil power pickup). In various 
embodiments, sensor 1140 defaults to provide a con- 
ductive path to ground for the microphone system 1131 
to complete the power circuit to the microphone system 

30 1131, and provides a conductive path to ground for the 
induction signal receiver 1132 when a telephone hand- 
set is operationally proximate to the sensor 1 1 40, for ex- 
ample. In various embodiments, the magnetic field sen- 
sor includes the switching circuit 1 040 illustrated in Fig- 

35 ure10. 

[0051] Figure 1 2 shows a diagram of the switching cir- 
cuit of Figure 9 according to various embodiments of the 
present subject matter. Figure 12 is generally similar to 
Figure 11 . In Figure 12, the sensor 1240 is positioned 
40 between the power rail and components 1231 and 1 232 
to selectively provide a conductive path to provide pow- 
er to the microphone system 1 231 or the induction signal 
receiver 1232. 

[0052] Figure 13 is a schematic view of a hearing aid 
45 according to various embodiments of the present sub- 
ject matter. The hearing aid 1370 includes a switching 
circuit 1 340, a signal processing circuit 1 334 and an out- 
put speaker 1336 as described herein. The switching 
circuit 1340 includes a magnetic field responsive, solid 
so state circuit. The switching circuit 1 340 selects between 
a first input 1371 and a second input 1372. 
[0053] In various embodiments, the first input 1 371 is 
a microphone system. According to various embodi- 
ments, the microphone system includes an omnidirec- 
55 tional microphone system, a directional microphone 
system or a microphone system capable of switching 
between an omnidirectional and a direction microphone 
system. Omnidirectional microphone systems detect 
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acoustical signals in a broad pattern. Directional micro- 
phone systems detect acoustical signals in a narrow 
pattern. In various embodiments, the microphone sys- 
tem (first input) provides a default input to the hearing 
aid. 

[0054] In various embodiments, the second input 
1372 is an induction signal receiver. When the switching 
circuit 1340 senses the magnetic field, the hearing aid 
1370 switches from its default mode to receive signals 
from the induction signal receiver (second input 1372). 
In various embodiments, the activation of the second in- 
put 1372 is mutually exclusive of activation of the first 
input 1371. 

[0055] In use with a telephone handset, e.g., 114 
shown in Fig. 1 , hearing aid 1370 changes from its de- 
fault state with acoustic input 1 371 active to a state with 
Induction signal receiving input 1372 active. Thus, hear- 
ing aid 1370 receives its input inductively from the tele- 
phone handset. 

[0056] In various embodiment, switching circuit 1340 
includes a micro-electro-mechanical system (MEMS) 
switch. In various embodiments, the MEMS switch in- 
cludes a cantilevered arm that in a first position com- 
pletes an electrical connection and in a second position 
opens the electrical connection . When used in the circuit 
as shown in Figure 10, the MEMS switch is used as 
switch 1055 and has a normally open position. When in 
the presence of a magnetic field, the cantilevered arm 
shorts the power supply to ground according to various 
embodiments. This initiates a change in the operating 
state of the hearing aid input. 

[0057] Figure 14 is a schematic view of a hearing aid 
system according to various embodiments of the 
present subject matter. The hearing aid system 1400 
that includes a first hearing aid 1401 , a second hearing 
aid 1402, and a wireless connection 1403 between the 
two hearing aids 1401 , 1402. Elements that are similar 
in hearing aids 1401, 1402 are respectively designated 
by the same number but with a suffix "A" for the first 
hearing aid 1 401 and a suffix "B tt forthe second hearing 
aid 1402. The first hearing aid 1401 includes a first input 
1 471 A and a second input 1 472A. The first input 1 471 A 
is an acoustic input, e.g., microphone. In various em- 
bodiments, the second input 1472A is an induction in- 
put, such as a telecoil. A switching circuit 1440A selects 
which of the two inputs 1471 A, 1472A are electrically 
connected to the signal processing circuit 1434A. The 
signal processing circuit 1434A performs any of a 
number of operations on the signal from one of the in- 
puts 1471 A, 1472A and outputs a conditioned signal, 
which is tuned to the specific hearing assistance needs 
of the wearer, to the output speaker 1436A. 
[0058] The second hearing aid 1402 includes a first 
input 1471B. The first input 1471B is an acoustic input, 
e.g., microphone. A switching circuit 1440B determines 
whether input 1 471 B is electrically connected to the sig- 
nal processing circuit 1 434B. The signal processing cir- 
cuit 1434B performs any of a number of operations on 



the signal the input 1471B and outputs a conditioned 
signal, which is tuned to the specific hearing assistance 
needs of the wearer, to the output speaker 1436B. The 
second hearing aid 1402 assists a wearer's hearing in 
5 an ear different from the first. Often times, an individual 
in need of a hearing assistance device has different 
hearing assistance needs in each ear. Accordingly, the 
signal processor 1434B of the second hearing aid 1402 
conditions a hearing signal differently then the first hear- 
to ing aid's signal processor 1434A. 

[0059] Wireless connection 1 403 includes a transmit- 
ter 1405 connected to the first hearing aid 1401 and a 
receiver 1407 connected to the second hearing aid 
1402. In various embodiments, receiver 1407 includes 

is an amplitude modulated transmitter circuit such as a 
Ferranti MK-484 solid state AM receiver. In various em- 
bodiments, other wireless technology is incorporated. In 
various embodiments, the receiver 1407 Is positioned 
within the housing (ear mold) of the second hearing aid 

so and is powered by the second hearing aid battery (not 
shown). Transmitter 1405, in various embodiments, in- 
cludes a tuned circuit that produces an amplitude mod- 
ulated signal that is adapted for reception by the receiver 
1407. In various embodiments, the transmitter 1405 is 

25 positioned within the housing (earmold) of the first hear- 
ing aid and is powered by the first hearing aid battery 
(not shown). The transmitter 1405 is connected to the 
first hearing aid switching circuit 1440A and based on 
the state of switching circuit 1440B, transmitter 1405 

30 sends a signal to the receiver 1 407. In various embod- 
iments, the receiver 1407 sends a signal to switching 
circuit 1440B. In response to this signal, the switching 
circuit 1440B turns off the first input 1471 B. Additionally, 
in response to this signal, the switching circuit 1440B 

35 sends a signal to the signal processing circuit to process 
a signal received at receiver 1407 that is representative 
of a signal provided by the second input 1472A of the 
first hearing aid 1 401 . Thus, for example, the transmitter 
1 405 sends a second hearing aid microphone 1 471 B off 

40 signal to the receiver 1 407. The second hearing aid mi- 
crophone 1 471 B is off while the first hearing aid 1 401 is 
in a state with the second input 1 472A being active. Ac- 
cordingly, the wearer of the hearing aid system 1 400 re- 
ceives a signal only from the second input 1472A of the 

45 first hearing aid 1401 in the first ear. No input into the 
second ear Is received from the first Input (microphone) 
1471 B of the second hearing aid 1402. 
[0060] The transmitter 1405 sends the second state 
signal of the first hearing aid 1 401 to the second hearing 

50 aid 1402. The second hearing aid 1402 turns off input 
1471B based on the signal received by receiver 1407. 
In various embodiments, the transmitter 1405 receives 
a processed signal from the signal processing circuit 
1434A and sends the processed signal to the receiver 

55 1407. In various embodiments, the transmitter 1405 re- 
ceives the input signal from the second input 1 472A and 
sends this signal to the receiver 1407. The receiver 
1 ,407 provides the received signal to the signal proces- 
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sor of 1 434B of the second hearing aid 1402. The signal 
processor 1 434B processes the signal to the hearing as- 
sistance needs of the second ear and sends a condi- 
tioned signal to output speaker 1436B. Accordingly, the 
wearer of the hearing aid system 1400 receives condi- 5 
tioned signals based on inductive signals sensed by the 
second input 1472A of the first hearing aid 1401 from 
both the first hearing aid 1401 and the second hearing 
aid 1402. That is ; the input, for example, telecoil input 
from a telephone, into one hearing aid is provided to the 10 
hearing aid wearer in both ears. Such a diotic signal uti- 
lizes both signal processing abilities of both hearing aids 
1401 , 1402 to provide a signal to the wearer that im- 
proves performance. When the second hearing aid 
1402 is an in-the-ear or behind-the-ear hearing aid, the 15 
body (ear mold) of the second hearing aid passively at- 
tenuates ambient noise. It Is noted that the present sub- 
ject matter Is not limited to a particular hearing aid type, 
as it can be incorporated with in-the ear hearing aids, 
behind-the-ear hearing aids, in-the-canal hearing aids, 20 
completely in the canal (CIC) hearing aids, and other 
hearing aid devices. Moreover, the first and second 
hearing aids 1401, 1402 both providing a diotic signal 
(which is conditioned for a respective ear) to the wearer. 
The diotic signal allows both hearing aids to use less 25 
gain due to central fusion summing of the signal. 
[0061] Figure 15 is a schematic view of a hearing aid 
system according to various embodiments of the 
present subject matter. The hearing aid system 1500 
that includes a first hearing aid 1501 , a second hearing 30 
aid 1502, and a wireless connection 1503 between the 
two hearing aids 1501 , 1502. Like elements in both the 
first and second hearing aids 1501 and 1502 differenti- 
ated by the suffixes "A" and n B", respectively. 
[0062] The first hearing aid 1 501 includes a first trans- 35 
ceiver 1506A that is connected to the switching circuit 
1540A and the signal processing circuit 1534A. The 
transceiver 1506A receives a state signal from the 
switching circuit 1540A. The state signal represents 
which of the two inputs 1571 A, 1572A is currently ac- 40 
tively sensing an input signal. In various embodiments, 
the first input is the default state of the hearing aid 1 501 . 
The first input 1571 A includes a microphone that sens- 
es and transduces an acoustic signal into an electrical 
signal. In various embodiments, the second input 1 572A 
includes an induction sensor, e.g., a telecoil. The sec- 
ond input 1571 A senses a magnetic field and transduc- 
es the magnetic signal into an electrical signal. 
[0063] The second hearing aid 1502 includes a sec- 
ond transceiver 1 506B that is connected to the switching so 
circuit 1540B and the signal processing circuit 1534B. 
The second transceiver 1 506B receives a state signal 
from the switching circuit 1540B. The state signal rep- 
resents which of the two inputs 1571B, 1572B is cur- 
rently actively sensing an input signal and sending an 55 
electrical signal to the signal processing circuit 1534B. 
In various embodiments, the first input is the default 
state of the second hearing aid 1502. The first input 



1571 B includes a microphone that senses and trans- 
duces an acoustic signal into an electrical signal. In var- 
ious embodiments, the second input 1572B of the sec- 
ond hearing aid 1506B includes an induction sensor, e. 
g., a telecoil. The second input 1572B senses a mag- 
netic field and transduces the magnetic signal into an 
electrical signal. 

[0064] The default state of the system 1 500 includes 
both the first inputs 1571 A and 1 571 B sending signals 
to the respective signal processing circuits 1534A and 
1 534B. Thus, the wearer of the hearing aid system 1 500 
receives a binaural signal representative of the acous- 
tics of the surrounding environment. 
[0065] Wireless connection 1503 links the first and 
second hearing aids 1501, 1502 through transceivers 
1 506A, 1 506B. The first transceiver 1 506A and the sec- 
ond transceiver 1506B stand ready to receive a signal 
from the other transceiver with both the first and second 
hearing aids operating in the default mode. The default 
mode for both hearing aids 1 501 , 1 502 includes the first 
inputs 1571 A and 1571 B being active and acoustically 
sensing a signal. The hearing aids 1501 , 1502 respec- 
tively condition signals sensed by inputs 1571A, 1571B, 
respectively for output to the respective ears of the 
wearer. When the switching circuit 1540A changes the 
mode of the hearing aid 1501 from the first input 1571 A 
to the second input 1572A, the first transceiver 1506A 
sends a signal to the second transceiver 1506B. The 
second transceiver 1 506B causes the second switching 
circuit 1540B to turn off the first input 1571 B and the 
second input 1572B (the second hearing aid signal is 
provided by the second input 1 571 A of the second hear- 
ing aid 1501 and is received by the signal processing 
circuit 1534B). Thus, the first input 1571 B and the sec- 
ond input 1572B are turned off when the first hearing 
aid 1 501 is in its second input mode with its second input 
1572A sensing an input signal and providing same to 
the signal processing circuit 1534A. 
[0066] In various embodiments, the transceivers 
communicate a processed signal from one of the signal 
processing circuits to the other; and in various embodi- 
ments, the transceivers communicate an unprocessed 
signal from one of the signal processing circuits to the 
other transceiver. For example, in various embodi- 
ments, the first transceiver 1506A receives the second 
state, input signal from the second input 1 572A. The first 
transceiver 1 506A sends this input signal to the second 
transceiver 1506B. Thus, the second hearing aid 1502 
receives the unprocessed output signal from the second 
input 1572A of the first hearing aid 1501. The second 
transceiver 1506B sends the received signal to the sig- 
nal processing circuit 1534B. Signal processing circuit 
1534B processes the signal and sends a further proc- 
essed signal, which is processed to produce an output 
signal that matches the hearing assistance needs of the 
second ear, to the output speaker 1536B. Accordingly, 
both the first and second hearing aids 1501 , 1502 re- 
spectively output to the first and second ears a signal 
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based on the input sensed by the second input 1572A 
of the first hearing aid 1 501 . In one use, the second input 
1572A includes a tefecoil that senses the time-varying 
component of a telephone handset. As a result, the 
hearing aid system wearer receives the telephone input 
in both ears by wirelessly linking the first hearing aid to 
the second hearing aid. 

[0067] The second transceiver 1506B receives a 
state signal from the switch 1 540B and sends this signal 
to the first transceiver 1506A in the second input mode 
of the second hearing aid 1502. The first transceiver 
1506A provides this signal to the switching circuit 
1 540 A, wh ich turns off the first input 1 571 A and the sec- 
ond input 1572A. Thus, the first input 1571 A and the 
second input 1572A are off when the second input 
1571 B of the second hearing aid 1502 is active (the first 
hearing aid signal is provided by the second input 1 571 B 
of the second hearing aid 1502 and is received by the 
signal processing circuit 1534A). In various embodi- 
ments, the second transceiver 1506B receives the sec- 
ond state, input signal from the second input 1 572B. The 
second transceiver 1506B sends this input signal to the 
first transceiver 1506A. Thus, the first hearing aid 1501 
receives the unprocessed output signal from the second 
input 1572B of the second hearing aid 1502. The first 
transceiver 1 506A sends the received signal to the sig- 
nal processing circuit 1534A of the first hearing aid 
1501. Signal processing circuit 1534A processes the 
signal and sends a further processed signal, which is 
processed to produce an output signal that matches the 
hearing assistance needs of the first ear, to the output 
speaker 1536A. Accordingly, both the first and second 
hearing aids 1501 , 1502 respectively output to the first 
and second ears a signal based on the input sensed by 
the second input 1 572B of the second hearing aid 1 502. 
In one use, the second input 1572B includes a telecoil 
that senses the time-varying component of a telephone 
handset. As a result, the hearing aid system wearer re- 
ceives the telephone input in both ears by wirelessly 
linking the first hearing aid 1501 to the second hearing 
aid 1502. Further, the hearing aid system wearer is not 
limited to inductive input to only one hearing aid. The 
wearer uses either hearing aid to provide inductive input 
to both hearing aids and thus, both ears. In various em- 
bodiments, the transceivers communicate a processed 
signal from one of the signal processing circuits to the 
other; and in various embodiments, the transceivers 
communicate an unprocessed signal from one of the 
signal processing circuits to the other transceiver. For 
example, in various embodiments, the second trans- 
ceiver 1506B receives the signal from the signal 
processing circuit 1534B and sends this signal to the 
first transceiver 1 506A in the second input mode of the 
second hearing aid 1502. Thus, the first hearing aid 
1501 receives the unprocessed output signal from the 
second hearing aid 1502. The first transceiver 1506A 
sends the received signal to the signal processing circuit 
1534A of the first hearing aid 1501. Signal processing 



circuit 1534A processes the signal and sends a further 
processed signal, which is processed to produce an out- 
put signal that matches the hearing assistance needs of 
the first ear, to the output speaker 1 536A of the first hear- 

5 ing aid. Accordingly, both the first and second hearing 
aids 1 501 , 1 502 respectively output to the first and sec- 
ond ears a signal based on the input sensed by the sec- 
ond input 1572B of thesecond hearing aid 1502, In one 
use, the second input 1572B includes a telecoil that 

10 senses the time-varying component of a telephone 
handset. As a result, the hearing aid system wearer re- 
ceives the telephone input in both ears by wirelessly 
linking the first hearing aid 1501 to the second hearing 
aid 1502. 

is [0068] Figure 1 6 is a schematic view of a hearing aid 
system according to various embodiments of the 
present subject matter. The hearing aid system 1 600 in- 
cludes a first hearing aid 1 601 , a second hearing aid 
1602, and a wireless link 1603 connecting the first and 

20 second hearing aids. The first hearing aid 1 601 includes 
a power source 1 609A powering a telecoil 1 672A, a first 
input system circuit 161 OA and a hearing aid receiver 
1611 A. Receiver 1611 A receives an output signal 
1 61 5A from the first input system circuit 1 61 OA and con- 

25 ditions the signal according to the hearing aid wearer's 
assistance needs in a first ear. Power source 1609A in- 
cludes at least one of the following a battery, a recharge- 
able battery and/or a capacitor. In various embodiments, 
the telecoil 1672A is a passive telecoil, and thus, is not 

30 connected to power source 1 609A. The telecoil 1 672A 
is adapted to sense a time-varying component of an 
electromagnetic field andproduce an output signal 1612 
that is received by a telecoil input of input system^circuit 
161 OA. The input system circuit 161 OA includes a plu- 

35 rality of inputs and switching circuits that select which 
of the inputs provides the output signal 161 5 to receiver 
1611 A. In various embodiments, the inputs includes a 
microphone input 1671 A and telecoil input 1672A. In 
various embodiments, the switching circuit includes the 

40 switching circuit 40 described herein. In various embod- 
iments, the switching circuit includes a magnetic field 
responsive, solid state switch. The input system circuit 
161 OA includes a switch 1613A that selectively con- 
nects a transmitter 1605 of the wireless connection 1 603 

45 to the power source 1 609A. The switch 161 3A, in vari- 
ous embodiments, is a manual switch that allows the 
hearing aid wearer to manually turn off the transmitter 
1605 and, hence the wireless connection 1603. In vari- 
ous embodiments, switch 1613A is a master selection 

so switch that connects one of the microphone input 1 671 
A and the telecoil input 1672A to the receiver 1611 A. In 
various embodiments, switch 1 61 3A further selectively 
connects the telecoil input 1672A to the transmitter cir- 
cuit block 1605. 

55 [0069] Wireless connection 1 603 includes transmitter 
circuit block 1 605 that is adapted to send a wireless sig- 
nal to receiver 1607. Transmitter circuit block 1605 is 
connected to the receiver 1611 A through a magnetical 
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field operable switch 1617. Switch 1617 completes the 
electrical circuit and causes the transmitter circuit block 
1 605 to transmit a signal when the switch is closed. The 
normal, default state of the switch 1617 is open. The 
switch 1617 closes when it senses a magnetic field of 
sufficient strength to close the switch and/or cause the 
switch to conduct. Switch 1617, in various embodi- 
ments, is a mechanical switch. In various embodiments, 
mechanical switch 1 61 7 is a reed switch. In various em- 
bodiments, switch 1 61 7 is a solid state switch. In various 
embodiments, solid state switch 1617 is a MAGFET. In 
various embodiments, the solid state switch 1617 is a 
giant magneto resistive switch. In various embodiments, 
the solid state switch 1617 is a anisotropic resistive 
switch. In various embodiments, the solid state switch 
1617 is a spin dependent tunneling switch. The switch 
1 61 7 is set to conduct when the switch 1 61 3 A switches 
the input circuit 1 61 OA to telecoil input 1 672A. In various 
embodiments, the transmitter circuit block 1605 con- 
nects one of the telecoil input 1 672A or the input to the 
receiver 1 61 1 A to the transmitter circuit biock 1 605. The 
electrical connections for the embodiment with the 
transmitter circuit block 1605 connected directly to the 
telecoil input are shown in broken line in Figure 1 6. The 
electrical connections for the embodiment with the 
transmitter circuit block 1605 connected to the receiver 
1611 A are shown in solid line in Figure 16. Accordingly, 
when in the presence of a magnetic field that switches 
input from microphone input 1671 A to telecoil input 
1672A, switch 1617 activates the transmitter circuit 
block 1 605 to send the sensed, telecoil signal to the re- 
ceiver 1607. 

[0070] Second hearing aid 1602 includes elements 
that are substantially similar to elements in first hearing 
aid 1601 . These elements are designated by the same 
numbers with the suffix changed to "B". Receiver 1 607 
is adapted to receive a signal from transmitter circuit 
block 1 605. A master switch 1 61 3B connects the receiv- 
er to the second input circuit 161 0B. Master switch 
1613B, in various embodiments, is a manual switch that 
allows the hearing aid wearer to turn of the receiver 
block 1607 and, hence, the wireless connection 1603. 
The receiver 1607 is also connected to the telecoil input 
1672B of the second hearing aid 1602. In various em- 
bodiments, the master switch 1613 is a switch that se- 
lects the active input, either the microphone input 1671 
B or the telecoil input 1672B. In operation, when the re- 
ceiver 1 607 detects a signal from transmitter 1 605, the 
master switch 1 61 3B switches from its default state with 
the microphone input 1671B selected to the telecoil in- 
put 1 672B selected (telecoil input state). The telecoil in- 
put 1672B is not hard wired to a telecoil. The telecoil 
input 1 672B receives an input signal from receiver 1 607. 
This input signal is from the telecoil input 1672A con- 
nected to the other hearing aid 1601 and is wirelessly 
broadcast by the transmitter circuit block 1 605 to receiv- 
er 1 607. Accordingly, the hearing aid system wearer re- 
ceives a diotic signal from both hearing aids based on 



a single input received by a single hearing aid. 
[0071] While the above described embodiments refer 
to a wireless link between the hearing aids, it will be rec- 
ognized that the hearing aids could be hard wired to- 
5 gether. However, consumers tend to prefer cosmetically 
attractive hearing aids, which are generally defined as 
smaller, less visible hearing aids. 
[0072] The above description further uses an output 
speaker as the means to transmit an output signal to a 
10 hearing aid wearer. It will be recognized that other em- 
bodiments of the present subject matter include bone 
conductors and direct signal interfaces that provide the 
output signal to the hearing aid wearer. 
[0073] As has been provided above, the present sub- 
is ject matter provides improved systems, devices and 
methods for selectively coupling hearing aids to electro- 
magnetic fields. In various embodiments, a first hearing 
aid device is capable of operating in an acoustic mode 
to receive and process acoustic or acoustic signals, an 
20 electromagnetic mode to receive and process electro- 
magnetic signals from a telephone coil when the tele- 
phone coil is proximate to the first hearing aid device, 
and an induction / transmitter mode to transmit a signal 
indicative of the received electromagnetic signals to a 
25 second hearing aid device. The second hearing aid de- 
vice is capable of operating in an acoustic mode to re- 
ceive and process acoustic or acoustic signals, and an 
induction /receiver mode to receive and process the sig- 
nal transmitted from the first hearing aid device when a 
30 telephone coil is proximate to the first hearing aid de- 
vice. 

[0074] According to various embodiments, when a 
wearer places a telephone handset proximate to a hear- 
ing aid device, the hearing aid device is switched auto- 

35 matically into induction mode with a magnetic sensor 
(such as a reed switch or MEMS equivalent, for exam- 
ple), and the desired telephone signal is presented di- 
otically to the two ears of the hearing aid wearer. The 
present subject matter improves listening over the tele- 

40 phone due to the amplification of the telephone signal 
in the remote ear and the passive attenuation of ambient 
sounds by the ear mold in that ear. According to various 
embodiments, less gain is required from each hearing 
aid due to central fusion summing the signals at the two 

45 ears. 

[0075] One of ordinary skill in the art will understand, 
upon reading and comprehending this disclosure, that 
the present subject matter is capable of being incorpo- 
rated in a variety of hearing aids. For example, the 

50 present subject mater is capable of being used in cus- 
tom hearing aids such as in-the-ear, half-shell and in- 
the-canal styles of hearing aids, as well as for behind- 
the-ear hearing aids. Furthermore, one of ordinary skill 
in the art will understand, upon reading and compre- 

55 hending this disclosure, the method aspects of the 
present subject matter using the figures presented and 
described in detail above. 

[0076] Although specific embodiments have been il- 
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lustrated and described herein, it will be appreciated by 
those of ordinary skill in the art that any arrangement 
which is calculated to achieve the same purpose may 
be substituted for the specific embodiment shown. This 
application is intended to cover adaptations or variations 
of the present subject matter. It is to be understood that 
the above description is intended to be illustrative, and 
not restrictive. Combinations of the above embodi- 
ments, and other embodiments will be apparent to those 
of skill in the art upon reviewing the above description. 
The scope of the present subject matter should be de- 
termined with reference to the appended claims, along 
with the full scope of equivalents to which such claims 
are entitled. 



Claims 

1. A hearing device (110,231,331,431,531,631,731, 
910) for automatically receiving induction signals 
(236,336) from a voice coil (123,234) of a telephone 
handset (114), comprising: 

a hearing aid receiver (238,638,738,936); 
a microphone system (240,640,740,931,1031, 
1131, 1231) for receiving acoustic signals 
(237); 

means for presenting a first signal representa- 
tive of the acoustic signals to the hearing aid 
receiver; 

means for detecting the voice coil of the tele- 
phone handset; 

an induction signal receiver (241 ,641 ,741 ,932, 
1032, 1132,1232) for receiving the induction 
signals from the voice coil of the telephone 
handset; 

means for presenting a second signal repre- 
sentative of the induction signals to the hearing 
aid receiver when the voice coil is detected; and 
means for communicating a third signal 
(233,333, 433,533) representative of the induc- 
tion signals to a second hearing aid device 
(232,332,432,532,832) when the voice coil is 
detected. 



means for wireless ly communicating the third sig- 
nal. 

4. The device of claim 3, wherein the means for wire- 
5 lessly communicating the third signal {233,433) in- 
clude RF communication means. 

5. The device of claim 1 or 2, wherein the means for 
communicating a third signal -(333,533) represent- 

10 ativeof the induction signals <336) to a second hear- 
ing aid device (332,532) when the voice coil (123) 
is detected includes means for transmitting the third 
signal through a conductor to the second hearing 
aid device. 

15 

6. The device of any preceding claim, wherein the 
means for presenting a first signal representative of 
the acoustic signals (237) to the hearing aid receiv- 
er (238,638,738,936) is inactive when the means 
for presenting a second signal representative of the 
induction signals (236,336) to the hearing aid re- 
ceiver is active. 

The device of any preceding claim, wherein the 
means for detecting the voice coil (123) of the tele- 
phone handset (114) includes a magnetic f ield-sen- 
sor (242,456,642,742,1140,1240). 

8. A hearing aid device (1 1 0,231 ,431 ,631 ,731 ,91 0) for 
selectively coupling to induction signals {236) pro- 
duced by an induction source (123,234), compris- 
ing: 

an induction signal receiver (241,641 ,741 ,932, 
1032, 1132,1232) for receiving induction sig- 
nals; 

a microphone system (240*640,740,931 ,1031 , 
1131, 1231) for receiving acoustic signals 
(237); 

a hearing aid receiver {238,638,738,936); 
a signal processing circuit {239,439,639, 
739,934) operably connected to the induction 
signal receiver, the microphone system, and 
the hearing aid receiver, the signal processing 
circuit including a proximity sensor for detecting 
the induction source, wherein the signal 
processing circuit is adapted to present a first 
signal that is representative of the acoustic sig- 
nals to the hearing aid receiver, and a second 
signal to the hearing aid receiver that is repre- 
sentative of the induction signals when the in- 
duction source is detected, and 
a wireless transmitter (247,647,747) to wire- 
lessly transmit a third signal (233,433), repre- 
sentative of the induction signals for reception 
by a second hearing aid device (232,432,832) 
when the induction source is detected. 



20 



25 



45 

2. The device of claim 1 , further comprising: 

means for receiving a fourth signal (433,533) 
communicated from the second hearing aid de- 
vice (432, 532), the fourth signal being repre- so 
sentative of the induction signals from the voice 
coil (123) of the telephone handset (114); and 
means for presenting a fifth signal representa- 
tive of the fourth signal to the hearing aid de- 
vice. 55 

3. The device of claim 1 or 2, wherein the means for 
communicating a third signal (233,433) includes 
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9. The device of claim 8 } further comprising a wireless 
receiver connected to the signal processing circuit 
to receive a fourth signal wirelessly transmitted by 
the second hearing aid device the fourth signal be- 
ing representative of the induction signals. 

10. The device of claim 8 or 9. wherein the proximity 
sensor includes a magnetic field sensor (242,642, 
742, 1140,1240) for sensing a magnetic field gradi- 
ent from a telephone handset (114). 

11. The device of claim 7 or to, wherein the magnetic 
field sensor (242,642,742.1140.1240) includes a 
reed switch. 

12. The device of claim 7 or 10 wherein the magnetic 
field sensor (242,642,742.1140.1240) includes a 
micro-electro-mechanical system (MEMS) switch 

13. The device of claim 7 or 10, wherein the magnetic 
field sensor (242,642,742,1140.1240) includes a 
magnetic sensing transducer. 

14. The device of claim 7 or 10, wherein the magnetic 
field sensor (242,642,742,1140,1240) includes a 
solid state switch. 

15. The device of claim 14, wherein the solid state 
switch includes a MAGFET. 

16. The device of claim 14, wherein the solid state 
switch includes a giant magneto resistive switch. 

17. The device of claim 14, wherein the solid state 
switch includes an anisotropic resistive switch. 

18. The device of claim 14, wherein the solid state 
switch includes a spin dependent tunnelling switch. 

19. The device of claim 14, wherein the solid state 
switch includes a Hall-effect switch. 

20. The device of any of claims 7 or 10 to 14, wherein 
the magnetic field sensor (642,742,1140,1240) is 
adapted to selectively provide power to the micro- 
phone system (640, 740,1131 ,1231) and the induc- 
tion signal receiver (641 , 741 ,1132,1232). 

21. The device of claim 20, wherein the magnetic field 
sensor (642,742) is adapted to selectively provide 
power to the wireless transmitter (647,747). 

22. The device of any preceding claim, wherein the in- 
duction signal receiver (241,641,741,932,1032, 
1132, 1232) includes an induction coil pickup for 
coupling with the induction fields produced by a tel- 
ephone handset (114). 



23. The device of any of claims 8 to 22, wherein the 
proximity sensor is adapted to deactivate the micro- 
phone system (240,640,740,931,1031,1131,1231) 
and activate the induction signal receiver 

5 (241,641,741,932,1032,1132, 1232) when the in- 

duction source (123,234) is detected. 

24. The device of any preceding claim, wherein the mi- 
crophone system (240,640,740,931,1031,1131, 

10 1231) includes a microphone system. 

25. The device of claim 24, wherein the microphone 
system (240,640,740,931 , 1 031 , 1 1 31 , 1 231 ) in- 
cludes an omnidirectional microphone system. 

15 

26. The device of claim 24, wherein the microphone 
system (240,640,740,931 ,1031 ,1131 ,1231 ) in- 
cludes a directional microphone system. 

20 27. The device of claim 24, wherein the microphone 
system (240,640,740,931,1031,1131,1231) is ca- 
pable of operating in an omnidirectional mode of op- 
eration and a directional mode of operation. 

25 28. A hearing aid device (1 1 0,231 ,431 ,631 ,731 ,91 0) for 
selectively coupling to induction signals (236) pro- 
duced by an induction source (123,234), compris- 
ing: 

30 an induction signal receiver (241 ,641 ,741 ,932, 

1032, 1132,1232) for receiving the induction 
signals; 

a microphone system (240,640,740,931 ,1031 , 
1131, 1231) for receiving acoustic signals 

35 (237); 

a hearing aid receiver (238,638,738,936); 
a signal processing circuit (239,439,639, 
739,934) operably connected to the induction 
signal receiver, the microphone system, and 

40 the hearing aid receiver, wherein the signal 

processing circuit has an acoustic operational 
state (244) to present a first signal to the hear- 
ing aid receiver that is representative of the 
acoustic signals, and an induction operational 

45 state (245) to present a second signal to the 

hearing aid receiver that is representative of the 
induction signals; and 

a wireless transmitter (247,647,747) for wire- 
lessly transmitting a third signal (233) repre- 
so sentative of the induction signals for reception 

by a second hearing aid device (232,432,632). 

29. The device of claim 28, where in the signal process- 
ing circuit (239,439,639,739,934) includes a prox- 
55 imity sensor for detecting the induction source 
(123,234), the signal processing circuit is normally 
in the acoustic operational state (244), and the sig- 
nal processing circuit enters the induction opera- 
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tional state (245) when the induction source is de- 
tected. 

30. The device of claim 28, wherein the hearing aid de- 
vice forms a first hearing aid device (11 0,231 ,431 , 
631,731,910) in a system that includes a second 
hearing aid device (232,432,832) wherein the sec- 
ond hearing aid device includes: 

a microphone system (250,450,850) for receiv- 
ing acoustic signals (237); 
a hearing aid receiver (248,848); and 
a signal processing circuit (249,449,849) oper- 
ably connected to the microphone system and 
the hearing aid receiver, wherein the signal 
processing circuit has an acoustic operational 
state (252) to present a fourth signal to the 
hearing aid receiver that is representative of the 
acoustic signals, and an induction operational 
state (253,453) to receive the transmitted third 
signal (233,433) from the first hearing aid de- 
vice representative of the induction signals, 
and to present a fifth signal to the hearing aid 
receiver that is representative of the induction 
signals. 

.31. The device of any of claims 8 to 30, wherein the 
wireless transmitter (247,647,747) includes an RF 
transmitter 

32. The device of any of claims 8 to 30, wherein the 
wireless transmitter (247,647,747) includes a tuned 
circuit to transmit an inductively-transmitted signal. 

33. The device of any of claims 8 to 32, further compris- 
ing a wireless receiver connected to the signal 
processing circuit to receive a fourth signal wire- 
lessly transmitted by the second hearing aid device, 
the fourth signal being representative of the induc- 
tion signals, 

wherein a fifth signal that is representative of the 
fourth signal is presented to the hearing aid receiv- 
er. 

34. A hearing aid device system for selectively coupling 
to induction signals (236,336) produced by an in- 
duction source (123,234), comprising: 

a first hearing aid device (110,231,331,431, 
531, 631,731,910), including: 

a first induction signal receiver (241,641, 
741,932,1032,1132,1232) for receiving in- 
duction signals; 

a first microphone system (240,640,740, 
931 , 1 031 ,1 1 31 ,1 231 ) for receiving acous- 
tic signals (237) ; 

a first hearing aid receiver (238,638,738, 



936); and 

a first signal processing circuit (239,339, 
439,639,739,934) operably connected to 
the induction signal receiver, the first mi- 

5 crophone system, and the first hearing aid 

receiver, the first signal processing circuit 
including a first proximity sensorfor detect- 
ing the induction source, wherein the first 
signal processing circuit is adapted to 

10 transmit a transmitted signal {233 1 333, 

433,533) representative of the induction 
signals from the first hearing aid device 
when the induction source is detected; and 

15 a second hearing aid device {232,332,432, 

532,832) including: 

a second microphone system for receiving 
acouslic signals (237); 
20 a second hearing aid receiver (248,848); 

and 

a second signal processing circuit (249, 
349, 449,849) operably connected to the 
second microphone system and the sec- 
25 ond hearing aid receiver, wherein the sec- 

ond signal processing circuit is adapted to 
receive the transmitted signal, 

wherein the first hearing aid device and the 
30 second hearing aid device are adapted to selective- 
ly couple with the induction signals produced by the 
induction source and dioticaliy present a hearing aid 
signal representative of the induction signals to the 
first hearing aid receiver and the second hearing aid 
35 receiver. 

35. The system of claim 34, wherein the first signal 
processing circuit (339) is adapted to transmit the 
transmitted signal .(333,533) to the second signal 

40 processing circuit (349) through a conductor. 

36. The system of claim 34 : wherein the first hearing 
aid device (231,431,631,731) includes a wireless 
transmitter (247,647,747) for wirelessly transmit- 

45 ting the transmitted signal (233,433) representative 
of the induction signals to the second hearing aid 
device (232,432,832), and the second hearing aid 
device includes a wireless receiver (251 ) for receiv- 
ing the transmitted signal. 

so 

37. The system of claim 36, wherein the wireless trans- 
mitter<247,647 s 747) includes an RF transmitter and 
the wireless receiver (251 ) includes an RF receiver. 

55 38. The system of claim 36, wherein the wireless trans- 
mitter (247,647,747) includes a tuned circuit to 
transmit an inductively transmitted signal, and the 
wireless receiver (251) includes an amplitude mod- 
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ulated receiver to receive the inductively transmit- 
ted signal. 

39. The system of claim 34, wherein: 

the second hearing aid device (432) includes a 
second induction signal receiver (457) for re- 
ceiving induction signals operably connected to 
the second signal processing circuit (449), 
the second signal processing circuit includes a 
second proximity sensor for detecting the in- 
duction source and is adapted to transmit a 
transmitted signal (433) representative of the 
induction signals from the second hearing aid 
device when the induction source is detected, 
and 

both the first hearing aid device (431) and the 
second hearing aid device (432) include a wire- 
less transceiver (454,455) for wirelessly trans- 
mitting and receiving the transmitted signal rep- 
resentative of the induction signals. 

40. The system of claim 39, wherein the wireless trans- 
ceiver (454,455) includes an RF transceiver. 

41. The system of claim 39, wherein the wireless trans- 
ceiver (454,455) includes a tuned circuit to transmit 
an inductively transmitted signal, and an amplitude 
modulated receiverto receive the inductively trans- 
mitted signal. 

42. A method for receiving induction signals (236,336) 
produced by an induction source (123 : 234) in a first 
hearing aid device (110,231,331,431,531,631, 
731 ,910) for use in assisting hearing in a first ear 
and in a second hearing aid device (232,332, 
432,532,832) for use in assisting hearing in a sec- 
ond ear, comprising: 

converting acoustic signals (237) into a first sig- 
nal representative of the acoustic signals, and 
presenting the first signal to a first hearing aid 
receiver (238,638,738,936) in a first hearing aid 
device; and 

upon detecting the induction field source, con- 
verting the induction signals from the induction 
source into a second signal representative of 
the induction signals, presenting the second 
signal to the first hearing aid receiver in the first 
hearing aid device, and transmitting a third sig- 
nal (233,333,433, 533) representative of the in- 
duction signals to the second hearing aid de- 
vice. 

43. The method of claim 42, further comprising receiv- 
ing the third signal (233,333,433,533) representa- 
tive of the induction signals, and presenting the third 
signal to a hearing aid receiver (248,848) in the sec- 



ond hearing aid device (232,332,432,532,832). 

44. The method of claim 42 or 43, wherein the second 
signal and the third signal (233,333,433,533) are 

s used to diotically present acoustic to a wearer. 

45. The method of any of claims 42 to 44, wherein de- 
tecting an induction field source (123,234) includes 
detecting a magnet (122) in a telephone handset 

10 (114). 

46. The method of any of claims 42 to 45, wherein trans- 
mitting a third signal (333,533) representative of the 
induction signals (336) to a second hearing aid de- 

is vice (332,532) includes transmitting the third signal 
to the second hearing aid device through a conduc- 
tor. 

47. The method of any of claims 42 to 45, wherein trans- 
20 mitting a third signal (233,433) representative of the 

induction signals (236) to a second hearing aid de- 
vice (232,432,832) includes wirelessly transmitting 
the third signal to the second hearing aid device. 

25 48. The method of claim 47, wherein wirelessly trans- 
mitting the third signal (233,433) to the second 
hearing aid device (232,432,832) includes transmit- 
ting an RF signal to the second hearing aid device. 

30 49. The method of claim 47, wherein wirelessly trans- 
mitting the third signal (233,433) to the second 
hearing aid device (232,432,832) includes transmit- 
ting an inductive signal from a tuned circuit. 

35 50. The method of any of claims 42 to 49, wherein pre- 
senting a second signal representative of induction 
signal (236,336) from the induction field source 
(123,234) to the first hearing aid receiver (238,638, 
738,936) to assist hearing in the first ear, and trans- 

40 mitting a third signal (233,333,433,533) represent- 
ative of the induction signals to a second hearing 
aid device (232, 332,432,532,832) to assist hearing 
in a second ear includes disconnecting power from 
a microphone system (240,640,740,931,1031, 

45 1131 ,1231) and connecting power to an induction 
signal receiver (241 ,641 ,741 ,932,1032,1132, 1232) 
and a transmitter (247,647,747). 

51. The method of any of claims 42 to 50, wherein the 
so induction signals (236,336) include induction sig- 
nals produced by a voice coil (123) in a telephone 
handset (114). 



55 



16 



BNSDCCID: <EP. 



1398994A2_L> 



EP 1 398 994 A2 



116 




BNSDOCID: <GP 1398994A2_I_> 



17 



EP 1 398 994 A2 




18 

BNSDOCID: <EP 1398994A2_L> 



EP 1 398 994 A2 




19 

BNSDOCID: <EP 1398994A2_I_> 



EP 1 398 994 A2 




ill : 



20 



BNSDOCID: <EP 13989WA2_I_> 



EP 1 398 994 A2 




BNSDOCID: <£P 1 398994A2_I_> 



21 



V 



EP 1 398 994 A2 




POSER 



(& u mem 

I SGJW. RECEIVER 



640- 




g* H wags ix 



SIGNAL 
PROCESSING 
CROAT 



U/G.FtUh-642 
SEKSOR 




HA RECO<p 
(SmKER) 



\ 



631 




740- 



tfCROFHQNE 
STSIEM 



saw. 

PRQCESSWG 
CKCUT 



»ttS.nQXh742 
SENSOR 



1 



HXRECEKR 

(SPPKER) 



731 



22 



BNSDOCID: <EP 1 398994A2_L> 



♦ 



EP 1 398 994 A2 



POWER 



sum 

PROCESSUS 

CRCur 



MICROPHONE 
SYSTEM 



-850 




WaESSTX 



JHR9ESS COMM. - .mi 
DQH30R rw " 



-851 




910 



931 



MICROPHONE 

SKse 



940 



mm 
cscur 



932 



KDUCflOH 
COL PICKUP 



(NXJCI10K 

SKM RECEIVER) 



934 



PROCESSUS 

cRcur 



4^ 



936 



OUTPUT 
SPEAKER 



(HA RECEIVER) 



23 



BNSDOCID: <EP 1398994A2J_> 



EP 1 398 994 A2 



POWER 



1031 



1032 



IflCROPHONE 
SYSKM 



NDUCODN 
COl PICKUP 
(BffiUCTON 

smtmm) 




POWER 



1131 



1132 



IKROPHONE-I 
SVSIEU 



1140 

r-'Y ■ 



NDUCDON 
COt PICKUP 
(NOQCnOH 
SOW. SBCTOER) 



w. nan 

SEN90R 



24 



1398994A2J_> . 



EP 1 398 994 A2 



POWER 



1240 



1231 



(Itt* FED 



1232 



UCROniOHE 
SKSIEM 



MXJCHON 
COt PICKUP 
(WDUCHON 
SKWL RECEIVE 



1370 




25 



EP 1 398 994 A2 



1401 



1400 




SWICHNC 

ckcut 



14348 



SGML 
PROCESSHG 

cficmr 



• 14368 



arour 

SPEAKER 



BNSDOCIO- <EP 1398994A2_L> 



26 



1 



EP 1 398 994 A2 



1571A 





1501 



1500 



npurfiA 



V 



\ 1540A 



swjchng 
cncur 



1572A 



1534A 



SJGKAL 
PflOCESSWG 

crcwt 



1536A 



1506A 



TRAKSC8VBR 



OUTPUT 
SPEAKER- 



1503 



1571B 



1502 



P 



1RWSCEMR | 



.15408 



swum 
crcut 



1572B 



1506B 
1534B 



SIGNAL 
PROCESSfC 

cncur 



• 15360 



OUTPUT 
SPEAKER 



NPUT/28 



27 



BNSDOCICk <EP 1398994A2_I_> 



EP 1 398 994 A2 




28 

BNSOOCID: <EP 1398994A2J_> 



